The small GTPase Rac interacts with ubiquitination complex proteins Cullin-1 and CDC23.
Racs are involved in the regulation of important cellular processes including mitogenesis. We found that the E3 ubiquitination ligase subunit Cullin-1 interacts with constitutively active Rac3 but not with wild-type Rac3 in yeast. In mammalian cell lysates, Cullin-1 bound to V12Rac3, effector domain mutants V12L37Rac3 and V12H40Rac3, and insert domain deletion mutant V12Rac3DeltaIns(124-135). Cullin-1 also formed a clearly detectable complex with other activated Rac3-related proteins including Rac1, Rac2, Cdc42 and RhoA but not with the distantly related small GTPase Rap1. Since the proteasome is involved in cell cycle control through the programmed degradation of cell cycle proteins, the possible regulation of Rac levels during the cell cycle was examined. However, Rac was expressed at constant levels throughout the cell cycle, and a specific proteasome inhibitor had no effect on Rac protein levels. These combined results indicate that the binding of activated Rac to Cullin-1 does not affect Rac protein levels, nor does it mediate the regulation of mitogenesis by Rac. However, Rac-Cullin-1 interactions may serve to regulate other E3 ligase functions such as subcellular localization. Indeed, activated Rac3 and Cullin-1 co-localized to the perinuclear region of the cell. We also detected complex formation between Rac and the APC component CDC23. These results indicate that Rac may regulate specific proteolytic processes through directed subcellular localization of SCF or APC complexes.